Results: A total of 3840 individuals -1242 cancer patients, 1289 family caregivers and 303 oncologists from 17 hospitals, as well as 1006 members of the general Korean populationparticipated in the survey. A large ma jority in each of the groups supported withdrawal of futile life-sustaining treatment (87.1%-94.0%) and use of active pain control (89.0%-98.4%). A smaller majority (60.8%-76.0%) supported withholding of life-sustaining treatment. About 50% of those in the patient and general population groups supported active euthanasia or physician-assisted suicide, as compared with less than 40% of the family caregivers and less than 10% of the oncologists. Higher income was significantly associated with approval of the withdrawal of futile life-sustaining treatment and the practice of active pain control. Older age, male sex and having no religion were significantly associated with approval of withholding of life-sustaining measures. Older age, male sex, having no religion and lower education level were significantly associated with approval of active euthanasia and physicianassisted suicide.
to examine attitudes among cancer pa tients, family caregivers, oncologists and members of the general public toward critical interventions at the end of life of terminally ill patients.
Methods

Study population
In this multicentre study, we surveyed the following four groups from 2008 through 2009: cancer patients, family caregivers, oncologists and members of the general Korean population.
Patients
Oncologists at 17 hospitals (16 general hospitals and Korea's National Cancer Center) were asked to identify cancer patients at outpatient clinics. Patients were eligible to participate if they were 20 years or older and were able to fill out questionnaires, communicate with an interviewer, understand the intent of the study and provide informed consent. Of the 1378 consecutive patients identified, 132 were excluded: 27 had serious illness (e.g., dyspnea) or were incompetent, 21 had speech or hearing limitations, and 84 refused to participate because of time constraints or because they thought participation would be an inconvenience or would entail an invasion of privacy. Of the 1246 patients who were interviewed, 4 re turned incomplete questionnaires; the remaining 1242 patients were included in our study (response rate 90.1% of those considered eligible).
Family caregivers
For each patient included in the study, the relative who provided the patient with the most assistance was given information about the study and interviewed by a trained research assistant. Those who were not well enough to fill out a questionnaire, communicate with an interviewer or understand the study well enough to provide informed consent were ineligible. Of the 1355 eligible family caregivers, 58 were excluded because of speech or hearing limitations or because they were not well or did not sign a consent form. Of the remaining 1297 caregivers who were interviewed, 8 did not complete the questionnaire; the remaining 1289 were included in our study (response rate 95.1% of those considered eligible).
Oncologists
We obtained a list of 374 oncologists at the 17 hospitals from the Korean Cancer Association. Seventy-one refused to participate (primarily because of a busy schedule). Of the remaining 303 (81.0%), all completed the questionnaire.
General population
Our goal was to survey 1000 members of the general Korean public who were 20-70 years of age, distributed over the 17 city and local districts. At each site, we constructed the sample in two strata (by age and sex), according to the guidelines of the 2005 Census of Korea. Starting with 1325 randomly selected residential telephone numbers, we obtained our final sample using a probabilityproportional-to-size technique, which is a widely recommended method for obtaining a representative national sample. 19 The survey was conducted by telephone by Korea Research Inc. using a structured questionnaire and professional interviewers. A total of 1006 people were interviewed (response rate 75.9%).
Questionnaire
The questionnaire was based on those used in previous studies of this issue. 5, 9, 11, 20, 21 It was designed to query participants about their attitudes toward five end-of-life interventions -withdrawal of futile life-sustaining treatment, active pain control, withholding of life-sustaining measures, active euthanasia and physician-assisted suicide (as defined in Box 1). Possible scores ranged from 1 to 4 for each of the items (1 = strongly agree, 2 = agree, 3 = disagree and 4 = strongly disagree). To agree meant to approve of the practice. The questionnaire was also designed to collect demographic information (sex, age, education level, employment status, religion and income) and information on attitudes toward the disclosure of terminal status, hospice palliative care and advance directives.
There was no coercion to participate in this survey, but the patient's physician, as a coresearcher, recommended completion of the questionnaire. No participants were paid, all
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Statistical analysis
We report sociodemographic variables as numbers and percentages. If the response to any question was "strongly agree" or "agree," the participant was classified as approving the manner of death in question.
Answers were treated as dichotomous outcomes, and we used a logistic regression model to test associations of agreement with the sociodemographic characteristics of the respondents. We performed multivariable analyses as follows. First, in the exploratory stage of variable selection for the sociodemographic characteristics (age, sex, education level, employment status, religion and monthly income), we applied a forward (and backward) stepwise procedure to fit a logistic Research CMAJ, July 12, 2011, 183(10) E675 Results Table 1 lists the sociodemographic characteristics of the 1242 patients, 1289 family caregivers, 303 oncologists and 1006 members of the general public who participated in the survey. Table 2 shows the results of the univariable and multivariable logistic regression analyses of factors associated with approval of the five critical interventions studied. After adjustment for possible confounders, we found that older age and higher income were significantly associated with approval of withdrawal of futile lifesustaining treatment. Higher income was the only characteristic associated with approval of active pain control. Older age, male sex and having no religion were associated with approval of withholding of life-sustaining measures. Older age, male sex, having no religion and lower education level were associated with approval of active euthanasia and physician-assisted suicide.
Most of the participants in each of the four study groups approved of the withdrawal of futile
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Interpretation
In this survey of attitudes toward critical interventions at the end of life of terminally ill patients, the most interesting finding was that most of the participants in each of the four study groups -pa tients, family caregivers, oncologists and members of the general publicshowed a positive attitude toward the withdrawal of futile life-sustaining treatment and the practice of active pain control. These findings suggest that recent debates about death with dignity and a generalized desire to counter "bad" ways of dying have influenced opinion. 4, 22, 23 In the absence of effective palliation, it is no surprise that patients and others would choose a route that avoids the prolongation of suffering. Palliative care was introduced to Korea recently but is still rare, and practical services are provided mainly by oncologists or family physicians in inpatient care units.
Overall, the attitudes of the group representing the general public were similar to those of the cancer patients. This similarity might be explained by the general public's empathy for patients with terminal illness. Whereas the patients and the members of the general public appeared to support patient autonomy and hastening of the dying process, the oncologists and family caregivers who participated in the survey had more negative attitudes. Their attitudes might be influenced by uncertainty about the prognosis, religious beliefs, fear of pressure on vulnerable patients and legal circumstances. 5 In Korea, where advance directives are not legally binding, the withholding or withdrawal of futile life-sustaining treatment according to a patient's wishes is controversial, and it is not dealt with in medical training programs. In our study, however, oncologists were the group that was most accepting of the withdrawal of futile lifesustaining treatment and the practice of active pain control. These findings suggest that oncologists have an interest in improving end-of-life care, as is supported by physicians working in voluntary hospice services in the United Kingdom. 24 In our survey, attitudes toward acceptance of euthanasia and physician-assisted suicide were associated with age, sex and religious belief. In most other studies, however, sex was not a major influential factor, 14, 15, 20, 25 and the effect of age was inconsistent. 9, 14, 20 As people age, they are confronted with deteriorating health and the death of friends or family members; thus, they may be expected to support the easing of dying through withdrawal of life-sustaining treatment and physician-assisted suicide. 5, 9 These findings suggest that the shift in attitudes comes from the experiences of an aging population rather than from the younger generation's "new ideas."
We found that religious belief correlated significantly and negatively with acceptance of interventions used for terminally ill patients at the end-of-life. This observation supports previous findings that religion is a strong determinant of the attitudes of patients, 11, 14, 17, 20, 26 oncologists, 9, 11, 17, 27 family caregivers 20, 25 and the general public. 4, 11, 17 We found that participants with lower education levels were more supportive of active euthanasia and physician-assisted suicide than were more educated participants. It is interesting that religion and education correlated similarly with attitude toward euthanasia. These findings warrant further study for confirmation. Although there has been concern in the United States that poor people would be more likely than those in higher income groups to choose a hastened death, 21 we found no association between monthly income and attitude to ward any of the life-ending interventions studied. In Korea, there are few uninsured people. National health insurance, together with med icare for low-income people, covers almost the whole population. Especially for cancer, coverage is high, and the patient's out-of-pocket share was 10% in 2000 and decreased to 5% in 2010. That helps explain the lack of an association be tween income and support for physician-assisted suicide and euthanasia. 28 In contrast, higher income was associated with approval of the withdrawal of futile lifesustaining treatment and the practice of active pain control. These findings suggest that the association between income and end-of-life interventions varies by type of intervention.
Surveys conducted in other countries have reported that 60%-90% of patients support euthanasia or physician-assisted suicide, 8, [14] [15] [16] [17] 20 as compared with only about 50% of patients in our study. The relatively higher proportion of negative attitudes in Korea toward the hastening of death of terminally ill patients could possibly be ascribed to different cultural attitudes toward personal autonomy. Earlier empirical studies, especially those from Western countries, generally showed an increase in public acceptance of euthanasia that might be explained by a rising belief in personal autonomy regarding end-oflife decisions and the individualism that has been increasing over the last two decades. 4 It is understandable, then, that euthanasia is more acceptable in those parts of the world that traditionally favour personal autonomy (e.g., North America and Europe) and less acceptable in parts that favour more paternalistic or family-centred models of decision-making (e.g., Asia). Our finding that oncologists were more negative than the other study groups toward euthanasia and physician-assisted suicide supports findings from the Netherlands, the United States 15 and the United Kingdom. 26 Moreover, oncologists in the United States and Europe are reluctant to accede to requests of terminally ill patients to help hasten death, probably because they will be held accountable for the deaths. 5, 9, 21 Other reasons might be a belief that symptoms can be controlled without resorting to euthanasia or, perhaps, the honouring of the Hippocratic oath.
Limitations
Our study has several limitations. First, we enrolled only cancer patients, their family caregivers and oncologists from university hospitals, so our results may not be generalizable to other treatment settings or to other terminal illnesses. The nature of cancer is such, however, that most patients are likely to face the end-of-life issues discussed here.
Second, we interviewed the patients, family caregivers and oncologists in person, whereas the members of the general public were surveyed by telephone. This difference may have lessened the validity of the comparisons. However, we used a model based on identical study designs and questionnaires for all participating groups in an attempt to overcome this shortcoming.
Third, although there was no obligation to participate in the survey, the response rates in the patient and family caregiver groups were very high. High response rates are not usual for surveys in Korea; however, in our study, the patients' oncologists recommended participation, which may have caused the patients and their family caregivers to feel a sense of obligation. It may also have caused patients to provide answers that the survey seemed to want.
Fourth, although the questionnaire in our survey was designed on the basis of those used in previous studies of this issue, 5, 9, 11, 20, 21 it was not validated separately.
Fifth, we did not analyze the attitudes of patients by their stage of cancer. Those who knew they were dying may have had different opinions from those hopeful in the face of a new diagnosis. Further study is needed for confirmation.
Finally, we did not include in the database any important variables -such as the participants' own experiences with chronic or critical
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Research diseases, their experiences of caring for family members or loved ones, or their being cared for by family members. Including those variables in the multiple logistic regression analysis might have changed the results.
Conclusion
Our study suggests that, although the various participant groups shared the same attitude toward futile and ameliorative end-of-life care (the withdrawal of futile life-sustaining treatment and the use of active pain control), oncologists had a more negative attitude than those in the other groups toward the active ending of life (euthanasia and physician-assisted suicide).
